SYSTEM, METHOD, AND APPARATUS FOR HANDLE-FREE FINGER FIXTURE 



FOR SINGLE SLIDER POST ROW-PART DEBONDING PROCESS 



BACKGROUND OF THE INVENTION 

1. Technical Field 

[0001] The present invention relates in general to an improved miniature workpiece-handling 
device and, in particular, to an improved system, method, and apparatus for handling hard disk 
drive sliders during the debonding process. 

2. Description of the Related Art 

[0002] Referring to Figure 1, a conventional slotted extender 11 for debonding single sliders 
during a slider fabrication process is shown. Prior to debonding, an elongated workpiece or row 
13 is mounted to and supported by all of the pads 15 of the extender 11. The row 13 is typically 
bonded to the pads 15 with an adhesive substance. The row 13 has a width that is narrower than 
a width 17 of the pads 15, and is approximately equal in length to the combined length 19 of all 
of the pads 15. The pads 15 are spaced apart from each other by a narrow slit 21 that is usually 
less than 200 microns wide. 

[0003] After the row 13 is mounted on the pads 15, the row 13 is processed as is known in the 
art, which includes cutting the row 13 into discrete sliders 23 (Figure 2). The number of sliders 
23 is typically equal to the number of pads 15. When processing of the sliders 23 is complete, 
the sliders 23 must be debonded from the pads 15. However, because the sliders 23 are so close 
to one another (i.e., spaced apart by approximately the widths of slits 21), they must be manually 
removed from the extender 11, typically with tweezers. The operator removes the sliders 23 
from extender 11 and places them in an inspection tray 25. Unfortunately, the spacings 27 
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between the receptacles 29 in the inspection tray 25 are required to be significantly larger than 
the widths of slits 21 in better facilitate the debonding process. 

[0004] The necessity of this manual transfer of the sliders 23 to the inspection trays 25 can cause 
handling damages to the sliders 23 and the addition of various forms of contamination. In 
addition, when the bond surfaces of the pads 15 are worn, defects are caused in subsequent 
cutting processes. Moreover, these issues give rise to incomplete coverage of the pole tips of the 
sliders 23 and an increased concern for corrosion. Thus, an improved system for handling hard 
disk drive sliders during the debonding process would be desirable. 
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SUMMARY OF THE INVENTION 



[0005] One embodiment of a system, method, and apparatus for handling workpieces such as 
hard disk drive sliders during a debonding process is described. The present invention utilizes a 
fixture having two sets of finger-like projections that are interleaved. The sets are movable 
relative to each other to space apart the sliders after they are processed from their original row 
configuration. The post-processing separation is required to properly debond the sliders. In one 
embodiment, the fixture has two sets of 22 fingers for a total of 44 fingers. The fingers on each 
set are closely interleaved to reduce the amount of displacement required to adequately separate 
the sliders for debonding. After the sliders are displaced, they are directly debonded into the 
inspection trays. This design eliminates the need for manual handling of the workpieces during 
these phases of manufacturing. 

[0006] The foregoing and other objects and advantages of the present invention will be apparent 
to those skilled in the art, in view of the following detailed description of the present invention, 
taken in conjunction with the appended claims and the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



[0007] So that the manner in which the features and advantages of the invention, as well as 
others which will become apparent are attained and can be understood in more detail, more 
particular description of the invention briefly summarized above may be had by reference to the 
embodiment thereof which is illustrated in the appended drawings, which drawings form a part 
of this specification. It is to be noted, however, that the drawings illustrate only an embodiment 
of the invention and therefore are not to be considered limiting of its scope as the invention may 
admit to other equally effective embodiments. 

[0008] Figure 1 is an isometric view of a conventional slotted extender for handling sliders. 

[0009] Figure 2 is an isometric view of the extender of Figure 1 and an inspection tray. 

[0010] Figure 3 is an isometric view of slider fixture shown in a retracted position and is 
constructed in accordance with the present invention. 

[0011] Figure 4 is an enlarged isometric view of one end of the slider fixture of Figure 3 and is 
shown in the retracted position and loaded with sliders. 

[0012] Figure 5 is an enlarged isometric view of the end of the slider fixture of Figure 4 and is 
shown in the extended position and loaded with sliders. 

[0013] Figure 6 is an isometric view of two of the slider fixtures of Figure 5 shown inverted 
and adjacent to a slider debond inspection tray. 
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DETAILED DESCRIPTION OF THE INVENTION 



[0014] Referring to Figures 3-6, one embodiment of an apparatus or fixture 31 for handling a 
workpiece(s) 33 is shown. In the preferred embodiment, the fixture 31 is designed to process a 
single slider row 33a (Figure 3) into a plurality of individual slider pieces 33b, 33c (Figure 4). 
The fixture 31 comprises a base 35 having a first set of platforms 37 for supporting the 
workpiece 33a or workpieces 33b. The fixture 31 also comprises a body 39 that is slidably 
mounted to and movable (such as by pneumatic actuation) relative to the base 35. The body 39 
has a second set of platforms 41 for supporting the workpiece 33a or other ones of the 
workpieces 33c. 

[0015] The fixture 31 between an open position (Figure 5) and a closed position (Figures 3 and 
4). In the closed position, the second set of platforms 41 and all of the workpieces 33b are 
slightly spaced apart, interleaved, and aligned with the first set of platforms 37. In the open 
position (Figure 5), the second set of platforms 41 and said other ones of the workpieces 33c are 
further spaced apart from (than when in the open position) and misaligned with the first set of 
platforms 37 and the workpieces 33b. 

[0016] In the embodiment shown, each of the platforms 37, 41 is a finger-like projection having 
a surface for supporting the workpiece 33a or one of the workpieces 33b, 33c. The platforms 37, 
41 are interleaved, which, in the embodiment shown, means that individual ones of the first set 
of platforms 37 are located immediately adjacent to at least one of the platforms 41 in the second 
set of platforms 41. In the closed position (Figures 3 and 4), the platforms 37, 41 are spaced 
apart by a dimension of approximately 50 to 200 microns. In the open position (Figure 5), the 
two sets of platforms 37, 41 are spaced apart from each other by a larger dimension that is at 
least approximately 1700 microns, and the platform-to-platform spacing (e.g., between adjacent 
platforms 37, or between adjacent platforms 41) is at least approximately 700 microns. 
Moreover, in the closed position, the first set of platforms 37 are spaced apart from the second 
set of platforms 41 by narrow slits 43 (Figure 4). In one embodiment, all of the platforms 37, 41 
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are co-planar in at least the closed position and, preferably, all of the platforms 37, 41 are co- 
planar in both the open and closed positions. 

[0017] The fixture 31 of the present invention is part of a system for processing the workpiece 
33a. Initially, the single workpiece 33a is mounted to the fixture 31 while the fixture 31 is in the 
closed position. The workpiece 33a is processed while supported by at least some of the 
platforms 37, 41 in both sets of platforms 37, 41. The processing includes cutting the workpiece 
33a (such as an elongated slider row) into pieces 33b, 33c (such as individual sliders) that remain 
mounted to respective ones of the platforms 37, 41. The fixture 31 is then moved to the open 
position such that the platforms 37, 41 and the pieces 33b, 33c, respectively, are spaced further 
apart from each other than when they were in the closed position. 

[0018] As described above, the platforms 37, 41 are interleaved with each other in the closed 
position, such that individual ones of the first set of platforms 37 are located immediately 
adjacent to at least one of the platforms 41 in the second set of platforms 41. In the system of the 
present invention, the workpiece 33a may be bonded to at least some of the platforms 37, 41 of 
both sets of the platforms 37, 41 while the fixture 31 is in the closed position, and the pieces 33b, 
33c are debonded from said at least some of the platforms 37, 41 of both sets of the platforms 37, 
41 while the fixture 31 is in the open position. 

[0019] As shown in Figure 6, a tray 45, such as a debonding inspection tray, has receptacles 47 
for receiving individual respective ones of the pieces 33b, 33c. The pieces 33b, 33c are 
automatically removed from the fixture 31 and placed into the receptacles 47 without manual 
handling of individual ones of the pieces 33b, 33c. In one embodiment, the fixture 31 is inverted 
with the pieces 33b, 33c attached to position the pieces 33b, 33c in the receptacles 47. The 
pieces 33b, 33c are retained in the receptacles 47 with the fixture 31 while the pieces 33b, 33c 
are being debonded and removed from the fixture 31. 
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[0020] The present invention also comprises a method of handling a workpiece(s) 33. The 
method comprises providing a workpiece 33a (see slider row 33a in Figure 3) having a first 
configuration (e.g., an aligned, elongated row, such as Figures 3 and 4), and mounting the 
workpiece 33a on a fixture 31, such as by bonding. The workpiece 33a is processed while the 
workpiece 33a is mounted to the fixture 31, which includes cutting the workpiece 33a into pieces 
33b, 33c that remain mounted to the fixture 31 and in the first configuration. The method further 
comprises articulating the fixture 31 such that the pieces 33b, 33c are oriented in a second 
configuration (e.g., spread or spaced-apart rows, such as Figure 5). 

[0021] As shown in Figure 6, the method comprises positioning the pieces 33b, 33c in the 
receptacles 47 (e.g., via debonding) that are arranged in the second configuration, and 
dismounting the pieces 33b, 33c from the fixture 31 such that the pieces 33b, 33c remain in the 
receptacles 47. The method may comprise mounting the workpiece 33a to a plurality of the 
aligned platforms 37, 41 (Figures 3 and 4), and later misaligning the platforms 37, 41 such that 
the pieces are further spaced apart from each other (Figure 5). 

[0022] The receptacles 47 may be part of the inspection tray 45 in which the pieces 33b, 33c are 
placed. As described above, the method may comprise inverting the fixture 3 1 with the pieces 
33b, 33c attached in order to position the pieces 33b, 33c in the receptacles 47, and retaining the 
pieces 33b, 33c in the receptacles 47 with the fixture 31 while the pieces 33b, 33c are being 
dismounted from the fixture 31. Preferably, these steps comprise automatically transferring the 
pieces 33b, 33c to the receptacles 47 without manual handling. Furthermore, the pieces 33b, 33c 
may be co-planar in both the first and second configurations. 

[0023] The present invention has several advantages, including the ability to handle sliders 
during a debonding process without the need for manual intervention. The interleaved fingers 
are movable relative to each other to space apart the sliders after they are processed from their 
original row configuration. The fingers on each set are closely interleaved to reduce the amount 
of displacement required to adequately separate the sliders for debonding. After the sliders are 
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displaced, they are directly debonded into the inspection trays. This design eliminates the need 
for manual handling of the workpieces during these phases of manufacturing. 

[0024] While the invention has been shown or described in only some of its forms, it should be 
apparent to those skilled in the art that it is not so limited, but is susceptible to various changes 
without departing from the scope of the invention. 
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